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ABSTRACT : PROBLEM TO BE SOLVED: To provide a cooling device by CPL. 

SOLUTION: A cooling device is equipped with a lower plate on which a loop-type group is 
formed on its top surface, an upper plate which is connected to the top surface of the 
lower plate for providing a flow path for an operating fluid stopping up a space above the 
group, an evaporator 125 equipped with a large number of evaporation fins 125a of fine 
structure which are formed integrally piece on the upper or lower plate, and a condenser 
124 equipped with a large number of condensation fins 124a of fine structure formed 
integrally with the upper or lower plate and located separate from the evaporator 125 by a 
prescribed distance above the group. 
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tmTmim^^ txmu^-y<o±^mm 

■tizt tw&t ti c p l izi s # a§sa. 

Mzi mv^i\hztm&b^m*%\\iztm<?) 
cpuziih^&mm.. 

ft&b -tm^m 3 tieacoc p uzx t^mm.. 
mzx mvcti&z b m®Lb-thn*%2\,zim<7> 

ft&b -tznim 5 tiea^c p uz* hftimw.. 

[f»^7 ] msffi%M(?>AntfliiaizitK£ 

^•nxfr i Ktasoc p uz «t ztitzmw; . 

v * £ t sr^st ■tsm^ 7 tetanic p 

ttocpucis&ansa. 

H2^s^±jgsg^i5iem i gue^Tssasj: os< &a 
-r s c b zmib ?m#m9 we«*>c p Lie* 

tf*£jsi i ] mm^<D±%t,zm$tfj&isitfik 

Wtt*iTV^;fc^i«i:-tft||*i7fce»ocp 

uctsfcansa. 

&nmizfi< iib'<m£&< %&zb zmibthm. 
«7 {cleave p uzx 



msft8m%±.£mft>tLhi><7)X'*>>). wwm<om 

&nv*2&.mLmmb. 

mimm^zmim^bm^mmxxmt 

«ss fc * jwrts i b zmb-th cpuzx &)%m 
a. 

immi4i mM&7<>bw&7<><r)oh'y 
tc< b ^-mij^ii^tt^ti^izsm^tu^m 
Jttzz*?i&#x'&&zbzmib-timmi 3 
fciatt^c p Ltct s^ama. 

[ff#"Sl5] mim? <v\tmer?4?u*7* 

-Mzi <o mtiib z b tmb-tzmm 1 3 ice 

2:«tat-f5i!*Jai StcEttiOCPHC.kS^^ 
[M*fll7] m.W&y 4V\tm.<r>-?A?u*7is 

-mzx *)mt>ti& z b smbtzmm 1 4 tcie 

»cOCPL(cJ:S}#ai^Jl. 

[19*^ 1 8 3 mtm&y < v*m& ismmco 

s-^at-f^m^fli 7izMffi<DCPuziz>ftim 
a. 

cm^a 1 9 ] mmsfficoxnffiiiaizitKx os* 

^BfffifllS:l#OCt5r1^gfc-t| ) it^i 3^V^L18 
(0 5 *>^-ftiir 1 {cififi^c P L tc«t S#aii!B. 

[i»^2 0 ] mm%m>Kna±mbzmm<oA 
PBriisw^ mzttinomwmzitKj: *)m>h& 1 see 

cpLt j: stasia. 

[fs*^2 1 ] ffiBigfggi5<7)ajpfflrFaj(cB)f^ai$<o 
%2%&ffmihtix ^hzb *mib-rhnm2 0 
(cig«<oc p uct s^^a. 

[|«*«2 2 ] lwiBI^<7)ajPfflrFa5tcBlf«lS5^ 

m25§eo±3ga5*Jmie^ii§e^Tsgspj: os<(aa 
-n.- b *w>Lb*i>nm2 1 tciea^c p uct s 

[m*«2 3 ] mmmco±ijizm%m&mwL 
vt>tixto 0 . moaty ^ >ttm&fiLK&isi<vr%Hz 
mit>tix^&zb&mibi-zmmi 9£§&bwc 
puzx stasia. 

aipwcfif <izb*miz&< tctzb zmbi-zm 
% 1 9 (ciatfcoc PLtj: s^auiB. 

[0001] 
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&mz£*)ftmmtfm*:ifi:cpL (cap i i u 

r y pumpedloop) izX hftSH&StliZ&ltf 
h. 

[0002] 

mt^m (imnersion cooling) , b-h't4 

[0003] $m®Mz x i &mm3imi±?mm¥ 
tt^mwm?$m$mzmmx'% izb zmmtz 

J:9iPJ!U:. 

[ 0 0 0 4 ] 0 1 itXr yit^&tflm LtzQ P L iZ x 

i^mmi<7)mmmx'f>h. mizmmui. 

[ 0 0 0 5 ] am 7- 1 i;: i &ft^tt<9Mr*i»±{;:ti 

3&?&fS52*<i&tt<c>*u>. ^ai52{i^s*»^*<g^.4> 
[0006] miznw2 2te&mmL&!kiima 

t'r < fcfto:: t fcJ: 0 . ftttoffift 2 3 *%NBtf 

fflSKfctcJ: 9&£L£3£SW;itf«JSStt2 3<OS£A;fr|6lO 
Kk«ri6ifc^ai§iVNMTl*ji^rr§J:9{c=5rS. IS 
fUfW 7 1 5rM tjitTboo<J^t»Sr*i5*tS «t o 

*Lx+Mzmmbti&zttzxm<tiK 

[0007] z<7)£?%nmizxtM. m%%z$& 
7 1 *m*tfmLr>^mft.zti. %~>x>^ 7 

1 <0*ISI£&iS2 4 #&£-f£ . 

[0008] znxdzcpuzx&ftxmfmm* 
*Mfctfmift>ti-r. >mc?>m : mwizm-z>ftsi$iw. 
t ixi&Fm®?bh. $ 4>tc, Kr^i atcAM rfl 

£. 

[0009] 

im^mux 0 ttma) *m<?>mi omit 
mnwtemmzc p uzx i^mamth z 
tx-hi. *%w<r>&2<r>m\t>mx-b*)t{:tft>i>'& 
m&m^c p uzx iftwm&zmtz z t x-h 
z. 

[00 10] 



&&tmnmi mmizxtm. ^7m^ji-7m<o 

lMlzmf8.ZtiZ.T1Rb. mrrm,<7>±Mtz&£lXiR 

iini>-7z±.mmmi. mmvmmzm 
?i±mb. mdmm±izmit>iin><7)x-i>t). 

«7^(fin) tmmttiMmt . tmnu 
-7±.iztzmmmb mgjmzmxx&aL-rh i<or 

itcosaa^ ^ yir^fkmizwmtirmm-hcp 
uzxhftmstmmti&. 

[0011] Knsa««rajS-tSA:rtfc:*^BB<r)SI23i 

SKjftwr . >i^7mim&ft<7)mmzmi-&±. 
WLbTHLt. wzmmi.izmibtiztnx'b'). 
mm&nm&y < v*mmLKm&b . fness 

zzmtz c p uzx zftmgmwmztih. 
[0012] ms^m^wmmza^x , Htn^% 

/h/sffl* (micro wal 1 ) tZX <Offlft,tllZ 

b&stttw zzx-mamy < >&mf8.'ti~?4 ? 
v*7*-Mtmm%&*zzizi8j&ztihzbtmt t 

[ o o 1 3 1 $ t>&. msMsmnxutf&ux.&Kx 
mwmmzftr>zbtmti< , mm%mxnm 
±mzm&&<?)xnwiMmzmitiiQmmnizitKx 
m>imi£&#mzti. m&mmo&ammz 

mrmzm$[&z m 2sse^±jgg?**i(naiB 1 zmco 
rmx^<&stizbtmti\,\ 
[0014] mm&mco±ij{zm&m£.wmvt> 
tixts o . m?m%7 a yitmRtiLKgisinT&izmi- 
hti. mmmnMsm&faimmniiinmz'tT 

< < Jt'^fcJ£< =5:^ J: o Z b tmt U>. 
[00 15] 

*%pmmzb\.^mmm:m!Hzw i m-&. m2\m 

EMS (Micro El ectroMechanic 
al System) X*) mftZtlZftmi&nim 

tmimx-b o , ®3uz<7)mM&t:*it:*mwm 
x-h*. 

[ooi6]02 z&mttin , #aait 1 o owwas 
htd^m 1 1 o b t« 1 2 o «rftfirr& . unE^a® 

»i«0. 5iui^ffSS:^, 5 x 5 cm*£>ffif*£ft 
[00 17] H3t#«ltWfs T«12 0<0«SI5{CS 

«c 1 2 1 itmihti. znmizitmijm i2nzx 
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•?i&lt&ft£l*J&2iai 2 3fcl^$;h^f£®«fl«Dtfc 
jtffg»±^Ji»«» (condenser) 1 2 4# 

tft*t^ix. 03tcrrtsi 2 2^m<?fcwm<vmm 

B-hCliiSf&S? (evaporator) 12 5**g»t 

htih . fref«&iiSftK03iff^»tiB«feT« 1 2 0 tzm 
[0018) mzwmi2 4tmmi2 5imm 

M&t S887 < V 1 2 4 a 1 I3&7 -f V 1 2 5 a## 

[ o o 1 9 ] 04 ic^u* ± o mm-?*y*Mzx 
25-k&ff>steifimmhh. 

[0020] 03 iZTTs Uzi o lz. ffiSift&mi 

o-Hitji. #t«aea5i 2 4CBfgtT««a5i 24 
zftmitzm&yT y 2 0 o*fc*?)«*ia5#iPi!«*< 

1 0 0 2 1 ) «<sa5^a@iat LTti^ua^ r >- 2 0 
[0022] c^i a^AKt^aiiiatcTmaiss^ 

"f * . $ £ lzmimmffim<r)t:ib<D#>zrZ b'<m 
&Z£tl&**t'T-i'9y (cavitation) 

♦jmuht -y ? (wick) tmmti z ttzi ojs 

[0023] H5ttttd0HPl 25<n*mW&mi 

SSI 2 5' 15SB1 1 liWBMtfch.*. « 

1 WB 1 1 1 ttftEMftft 12 5' (CftKl»gfc#§SA$ 

[00 24] d<Z)J:5 &«j&&04 ic* Lit J: $ 

asi 2 5<?>mzwsthtz#>X'hh. t%b-h. 04 

toKLfcidiJBWl 25WJ4 y^mmtzi*)^. 

y*frmmwommTitm&mtemiz±&? 

3: 9. f^ft^)*K!Hkl$^^#<7)$WStcJ:SJE*iaa 
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nHtTi-h. -rtohh, mm 1 2 5mm**y*)v 
ftTmm&ymsmfi&imiz. mammae 
zc?)£ ottmitvtmiism+vy* 
Mzxmziftizm-zzsm&b Lxm-th x ouz 
% 9 > mftftty&ftnimiz* 9 its. . $ &t*v* 
+v y^m^^mitmmt&iWSi^ 1 1 

* y*)w>mmm&*$ < -rafrfctfaww-* >-*/mc 

8Sfltf)«*#4«5:< & 0 . ®M+*y*MzX'&htih 
04 X 0 fc. {fflmndtmmzwm^y 

[0025] mmmmstMi 2 5 • tz%mim% 

y<y\25 a.tz£*)±tt:%MEJ]lz£ 93S&SI51 2 
5 ' tgJAL. -( y 1 2 5 a<0lBIA^s»e»*^ 

iz£ *)M%7 <y\25 ao±:frfcttatL*:38SStA£ 
191 1 2 5 b L^m-C'««a5 1 2 4 KfHHrf 6 i p 

[00 26] 06t07{±^friSSIfegS12 5 , OtBDH 
t^^f«6«««OSB»*BLitt-S*25Se 12 5c** 

»»tfe*ufe«»t*t. B>ns^2^ei 2 5 cji^gn 
12 5' ^hff>mm^ms^mmi,^mtwm 

1 24»c8WS*i*;i:t|»±f «. «oT. MR® 

12 5* taAS*Lfc«pK«ofa6a*iii9ie»2ieei 

2 5 c fc J: O^SS 12 5' rtfcjgjfc ofc*OBTfflSHfc 

[0027] ^g?i 2 5 ' £S*S^*«Kl=S&fv5r^ 
«k o iz-th ^At3SeSrS*t* J: 3 0 . ^#cK<^ 
OSS23§gl 25c <0±a5fc«tflS «t 5 t^r 
*. T*b%m#0>ftimWiM%M 1 2 5 ' 

[0 0 28] £<9J:d&l&2S§8(i&40fc^Lfc3S» 
S512 5(ct,affl$ii3S. «fc owmtzmtf. 

l3Em2^jgl 2 5c^±igffi*fB5l2mi?iei 

[0029] H8t4H5lC*tfc3iSat^Bll 2 5b 

mmimzm. 08t;Tig^a£ASiai 2 5 b • \t 
mw&umzft<\it"<!>&iz&<%&iim*:fto. z 

[ 0 0 3 0 ] 09(i|frlSS^5 1 2 5 £Kft6*l«3I8 

7 ^ ycysmmi&rmx'hh. m& itzmtv < y 1 
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2 5 ate*ix€il¥fftEa£ixfc«#fll38£#^ 

fti-JCrfft. c<o«t3^-f ?o?*-;i*0)IBfc7 
< y£J:*iJf . ftttoft^fttm-fta&f&? < >fS<0 

[0031] W±^i a WJHWWISitt^xWN 
cOlmltC i 4 ME M StffiiZ X 0 *lfc±*RtfT 
fL ^LTCLft^iac^^ftg^li^tt^fri:* 

[0032] 

[ 0 0 3 3 ] 8 fefc. flfiJHR£f&3hfcJ|l4ttWalk 

ft{mfc<^n£<fcft^T*Wfii££$:<U 

Wfc3c£tt*li3KTSft. 

[0034]ClcO«ka &*S&^tetg?IK.fli<9/hSa5 I Slu 
0!U.if ay ta-^«0C PU«rif«)J«9ai: LT3SL 

m^^v WM>W!Mre* ft C P U BttteiiirtE 

<nx o wtmmxam*- tuts** z t , so 

mcoftjm&izj: ft y- h/ 7 8 
fcfi$?)iiJD£R&jt-CSft. 

[0035] *5|BJ{401i^*t^^Sfe^®^##tgi 



[an mmm^<mKmmms>h. 
[02] *^o^asia t ft ss i m&Mf&nmm 

[03] 0 2 lZ^LK*¥fflcr)ftmiW<?>imtmfiL 
fcjSUrRrffiOTfcft. 

[04 3 02 ^L^*^^^a®s<7)^&a<7)« 

ttflOTB-Cfc*. 

[05] ^^w^ffljiatcct « g 2mmmx-<m 
[06] *^w^fisiat: i s ® 3 mmmz'vm 

[07] 06(c*L*:*ll^#IPiBB£J:ftSS3£ 

Js»®T'^n^a5^«B&fiwaB0-cj> & . 
[ 08 ] *mwtow&M.£.x ft*4 jobbs-to* 

[ 09 1 *^o^asiat«i: tftsmsmx-vm. 

«»WB«3*1«HWI7 * y^0T*>ft. 
[4WHM!] 

120 T* 

121 a* 

122 rtS 

123 rt&sra 

124 &«3& 
124a W&y<> 

125 XXtt 
12 5a 

2 00 m&7ry 



[01] [02] 
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